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(57) Abstract 

A masking tape for use in masking a part in a high velocity oxy-fucl (HVOF) plasma spray process. The tape is formed 
from a fabric which is tightly woven from yarns of aramid fibers. A silicone rubber impregnates the inner fabric layer. First and 
second silicone rubber layers are coated onto opposite sides of the impregnated fabric. A pressure-sensitive adhesive is coated on- 
to the second silicone rubber layer, which is preferably laminated with a release liner. 
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PLASMA SPRAY MASKING TAPE 

5 Background of the Invention 

Field of the Invention 

This invention related to a flame spray tape to 
mask articles during a plasma spray process. 



10 Description of the Prior Art 

Plasma or flame spraying of parts is a known 
technique for applying a protective metal or ceramic 
coating to the part. Such process provides a thermal 
spray coating over the part by bringing the metal or 

15 ceramic to the melting point and spraying on a surface 
to produce a thin coating. Plasma spray coating 
typically is achieved using a plasma gun or similar 
device. 

In the plasma spray process, it is important to 

20 mask certain areas of the parts in order to prevent 

application of the coating. Reasons for masking parts 
include preventing the coating from entering apertures 
in the part, maintaining dimensions within a critical 
range, weight savings and the like. To achieve such 

25 masking, a masking tape is applied over the areas in 
which the coating is not desired. 

The masking tape must exhibit excellent thermal 
and abrasion - resistance, both in protecting adjacent 
surfaces from the grit blasting that is typically used 

30 as a surface preparation and the actual plasma spray 
coating. Such tape must not lift off or fray during 
this demanding process and are designed to quickly and 
easily release from the part surface without leaving an 
adhesive residue. 

35 Conventional plasma spray tapes typically include 

a glass fabric which is impregnated with a silicone 
adhesive and which is coated with a high temperature 
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silicone pressure sensitive adhesive. A release liner 
is usually employed for convenient handling. Other 
types of masking tapes include a thin aluminum foil 
laminated to a fiber glass cloth. 
5 Although such masking tapes are effective with the 

typical plasma spray process, they are not effective 
with a recently introduced, more demanding process 
known as a high velocity oxy-fuel (HVOF) process. This 
process is a continuous combustion process in which the 

10 spray gun is essentially a rocket in which the powder 
is injected into the exhaust stream. The exhaust 
stream is exiting at hypersonic speed (several thousand 
feet per second) . 

It would be desirable to provide an improved 

15 plasma spray masking tape which will withstand the 
extremely demanding HVOF process. 

SUMMARY OF THE INVENTION 
In accordance with this invention, there is 
20 provided a masking tape for use in masking against a 
high velocity oxy-fuel plasma spray process, the 
masking tape comprising: 

(a) an inner fabric layer formed of tightly woven 
yams of aramid fibers ; 
25 (b) a silicone rubber impregnating the inner 

fabric layer; 

(c) a first silicone rubber layer coated on a 
first face of the impregnated inner fabric layer; 

(d) a second silicone rubber layer coated on a 
30 second face of the impregnated inner fabric layer; and 

(e) a silicone pressure-sensitive adhesive coated 
onto the second silicone rubber layer. 
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DESCRIPTI ON OF THE PREFERRED EMBODIMENTS 

The masking tape of this invention is useful in a 
high velocity oxy-fuel (HVOF) plasma spray process. 
5 The tape has an internal fabric layer which is tightly 
woven from aramid fibers. A preferred fabric layer is 
a woven aramid fabric available under the trademark 
Kevlar. Preferably, the yarns have a substantially 
flat cross-section, and the fabric is woven in a plain 
10 weave, although other weaves may be employed. 

As mentioned above, the fabric employed in this 
invention is woven from aramid fiber yarns in a tightly 
woven pattern. This reduces the open spaces between 

15 the overlapping yarns. Preferably, the fabric has a 
thread count of from about 20 x 20 to about 30 x 30 
(per inch). The fabric preferably is a relatively 
light weight fabric which has a weight of from about 
1.5 to about 5 ounces/ square yard. The thickness of 

20 the fabric may range, for example, from about 3 to 
about 10 mils. 

The fabric layer is impregnated with a silicone 
rubber, which may be accomplished in any suitable 

25 manner. Preferably, the silicone rubber is applied by 
a dip coating and metering process and the fabric is 
dried in a drying oven. The silicone rubber employed 
is a liquid having a low viscosity and is typically 
formed by mixing and blending a two component system. 

30 The viscosity of the mixed material typically may be in 
the range of about 15,000 to about 35,000 cps. The 
silicone rubber preferably is a material which is a 
platinum-catalyzed addition reaction product. The 
fabric is impregnated with the silicone rubber such 

35 that the entire fabric is within a silicone rubber 
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matrix. The silicone rubber may extend beyond the 
fabric's outer surfaces to any desired amount. 

After the aramid fabric is impregnated with the 
5 silicone rubber, a layer of silicone rubber is coated 
onto one side of the impregnated aramid fabric. 
Preferably, the side that is coated first is the front 
side of the fabric, i.e., the side that faces the 
plasma spray in use. The silicone rubber employed as 
10 the coating layer preferably is the same type of 

silicone rubber that is used to impregnate the aramid 
fabric. The silicone rubbers employed in this 
invention are also referred to as silicone elastomers. 



15 The coating of the silicone rubber layer onto the 

impregnated aramid fabric layer can be performed using 
any suitable technique. Preferably, the silicone 
rubber coating is applied by a horizontal knife over 
roll coater and the coated fabric is dried in a drying 

20 oven. 



The thickness of the first coating layer (on the 
back side of the fabric) may range from about 5 to 
about 20 mils, preferably from about 12 to about 16 
25 mils. 



The impregnated aramid fabric is then coated on 
its opposite face, also with a silicone rubber. Again, 
any suitable coating technique can be employed. 
30 Preferably, the same type of coating apparatus that is 
used to coat the front side of the fabric is also used 
to coat the opposite side. 

The thickness of the second coating layer is 
35 generally thinner than that of the first coating, and 
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may range from about 3 to about 20 mils, preferably 
about 6 to about 10 mils. 

It may be possible to apply both the first and 
5 second coatings at the same time to opposite sides of 
the fabric. In each" coating step, an appropriate 
drying operation is employed. 

A silicone pressure-sensitive adhesive layer is 
10 coated onto the exterior of the second silicone rubber 
layer; Any suitable silicone adhesive may be employed. 
Preferred is a high temperature di-phenyl silicone 
adhesive. The adhesive layer is preferably applied by 
a reverse roll coater and is dried in a drying oven. 
15 Typically, the thickness of the silicone adhesive layer 
is about 3 to about 10 mils, preferably about 4 to 
about 7 mils. 

A release liner is preferably laminated to the 
20 silicone adhesive layer in a conventional manner. The 
release liner may be any liner that is typically used 
for silicone pressure-sensitive adhesives. 

Preferably, a primer layer is coated onto the 
25 exterior face of the second silicone rubber coating 
before the adhesive layer is applied, in order to 
promote adhesion of the adhesive to the silicone 
rubber. The primer may be another silicone layer, 
which may be applied as a relatively thin layer (such 
30 as on order of less than about 0.5 mils). 

As mentioned above, the masking tape of this 
invention finds suitability to mask HVOF plasma sprayed 
parts. In such process, the tape must be able to 
35 withstand high impact at temperatures in the range of 
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above about 500 # F (260*C) . It is believed that the 
aramid fabric layer provides increased strength , 
flexability and abrasion resistance to the masking tape 
structure. The impregnated silicone adhesive is 
5 believed to also improve the abrasion resistance of the 
construction. In addition, the use of the silicone 
layer beneath the fabric is believed to provide impact 
resistance so as to cushion the impact of the spray 
particles, thereby allowing the fabric to absorb more 
10 energy from the spray. 

The HVOF plasma spray tape of the present 
invention can be applied to mask an object for spraying 
in a simplified process. This is in contrast to the 
15 expensive and time-consuming previously employed system 
in which a metal tool is designed and made to mask the 
object to be coated. In addition, the masking tape of 
this invention can be used to make the coating of 
irregularly shaped objects possible. 

20 
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WHAT IS CLAIMED IS: 

1. A masking tape for use in masking against a high 
velocity oxy-fuel plasma spray process, said masking 
5 tape comprising: 

(a) an inner fabric layer formed of tightly woven 
yarns of aramid fibers; 

(b) a silicone rubber impregnating said inner 
fabric layer; 

10 (c) a first silicone rubber layer coated on a 

first face of said impregnated inner fabric layer; 

(d) a second silicone rubber layer coated on a 
second face of said impregnated inner fabric layer; and 

(e) a silicone pressure-sensitive adhesive coated 
15 onto said second silicone rubber layer. 

2. The masking tape of claim 1, further 
comprising a release liner laminated to said silicone 
pressure-sensitive adhesive. 

20 

3. The masking tape of claim 1, wherein said 
fabric layer is a woven from substantially flat aramid 
yarns. 

25 4. The masking tape of claim 3, wherein said 

woven fabric has a plain weave. 

5. The masking tape of claim 1, wherein said 
first silicone rubber layer has a thickness of from 

30 about 5 to about 20 mils. 

6. The masking tape of claim 5, wherein said 
second silicone rubber layer has a thickness of from 
about 3 to about 20 mils. 

35 
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7. The masking tape of claim 1, further 
comprising a primer layer interposed between said 
second silicone rubber layer and said pressure- 
sensitive adhesive. 

8. The masking tape of claim 1, wherein said 
first silicone rubber layer is thicker than said second 
silicone rubber layer. 
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